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@ CCD-defect compensating method and apparatus for camcorder. 

(5?) A CCD-defect compensating method for a 
camcorder Is disclosed including the steps of: 
sequentially delaying input pixel data; operat- 
ing the values of pixels preceding and behind 
two stages from an nth pixel, and comparing 
the operated value with a reference level value 
to detect the presence or absence of a defect ; 
averaging the pixel data two stages preceding 
and behind the nth pixel having the defect, to 
thereby obtain the nth pixel data ; deciding the 
position of the defect to thereby generate a 
defect compensating control signal ; and selec- 
tively compensating only for the pixel data aver- 
aged in the averaging step or the pixel data 
having the defect and delayed in the pixel delay- 
ing step, and outputtlng the compensated data 
with the original (externally input) pixel data. 
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Background of the Invention 

The present invention relates to a CCD-defect 
compensating method and apparatus for a camcor- 
der, and more particularly, to a CCD-defect compen- 5 
sating method and apparatus for a CCD, which de- 
tects a defect caused due to the structure of the CCD 
in processing the image of a target photographed by 
a digital camcorder, and optimally compensates for 
the defect according to the kinds thereof, to thereby 10 
restore the original image. 

Generally speaking, in camera signal processing 
for a camcorder, when the optical image of a target to 
be photographed is formed on a CCD, this CCD con- 
verts It into an electric signal, which Is then processed 75 
into an analog signal. This analog signal is finally dis- 
played or recorded on a recording medium as the tar- 
get image. 

However, as camcorders have been generally 
used in recent years, the image of a target to be pho- 20 
tographed is digitally processed. Digital processing 
makes the image sharper. 

In this situation, the CCD used in analog process- 
ing is still employed to digital processing. This is be- 
cause the CCD is very expensive in production cost. 25 
Therefore, the CCD must be employed to digital cam- 
corders. 

However, since the CCD used In analog process- 
ing is utilized to a digital camcorder without change, 
the original image cannot be restored due to the 30 
CCD's defect caused by its structure. 

In order to solve this problenrtj the position of the 
defect caused due to the CCD's structure is previous- 
ly stored in a defect-correcting clata RAM or ROM, 
and information at the position of the defect is re- 35 
placed with the preceding information. This compen- 
sates for a signal at the position where the defect is 
caused. 

Such a conventional CCD-defect compensating 
apparatus for a camcorder, as shown in Fig. 1, com- 40 
prises a CCD 101 for converting the optical image of 
a target passing through a lens system 100 into an 
electric signal, a sample/hold & gain controller 1 02 for 
sampling/holding the electric signal output after being 
converted in CCD 101 into color-separating pulses in 45 
accordance with color phases, separating It Into three 
channels of yellow, green and cyan, and gain- 
controlling the separated signals of the three chan- 
nels, a defect compensating ROM 103 for previously 
storing compensation data for the position of the de- so 
feet of CCD 1 01 , and a digital signal processor 1 04 for 
digitally processing the three-channel signals gain- 
controlled in sample/hold & gaia controller 102 into 
three primary-color signals of reel, green and blue, 
and reading the compensation data for the position of 55 
the defect from defect compensating ROM 103 when 
the defect is caused among the' three-channel sig- 
nals, to thereby replace the defect with the compen- 



sation data. 

In the CCD-defect compensating apparatus for a 
CCD, first, the optical image of a target passing 
through the focus lens of lens system 100 is formed 
on CCD 101. The optical image is converted into an 
electric signal in CCD 101. The electric signal con- 
verted in CCD 101 is fed to sample/hold & gain con- 
troller 102. 

Sequentially color-separated signals of yellow, 
green and cyan of sample/hold & gain controller 102 are 
separated from the electric signal. These color-separat- 
ed signals are sampled/held into color-separating puls- 
es in accordance with the respective color phases, and 
separated into three-channel signals of yellow, green 
and cyan. These three-channel signals are gain- 
controlled to an established level in sample/hold & gain 
controller 102, and supplied to digital signal processor 
104. 

The three-channel signals obtained through the 
gain control in sample/hold & gain controller 102 are 
digitally processed into three primary signals of red, 
green and blue in digital signal processor 104. 

Here, digital signal processor 104 digitally proc- 
esses the three-channel signals from sample/hold & 
gain controller 102 into three primary signals of red, 
green and blue, and when the position of the defect 
caused by the CCD 1 01 arrives, reading the compen- 
sation data corresponding to the position of the defect 
from defect compensating ROM 103 to thereby re- 
place it with the data. 

This procedure will be explained in detail with ref- 
erence to Figs. 2 and 3A-3C. 

As shown in Fig. 2, when a defect is created in 
CCD 1 01 , the optical image passing through lens sys- 
tem 100 is not formed at the portion of the defect. In 
this state there is no pixel, an electric signal, at the 
portion. This situation is digitally processed through 
sample/hold & gain controller 102, producing an awk- 
ward portion, as compared with the surrounding im- 
age. 

For this reason, while digital signal processor 104 
processes the data of the target input from sample- 
/hold & gain controller 102 as depicted in Fig. 3A, 
when the signal for the defect portion of CCD 101 is 
input, data preceding or behind the defect is output 
from defect compensating ROM 103 as shown In Fig. 
3B so that the defect portion is replaced with the data. 
That is, digital signal processor 104 digitally process- 
es the data input from sample/hold & gain controller 
102 and the compensation data corresponding to the 
defect portion from defect compensation ROM 103, 
restoring the original image data, as shown in Fig. 3C. 

The conventional defect compensating appara- 
tus for a camcorder is made in such a manner that the 
position of a defect of the CCD is previously stored by 
using a RAM or ROM and only the defect portion is 
compensated for. In other words, only the manufac- 
turer that makes the CCD can know information on 
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the defect portion. Therefore, companies that manu- 
facture sets using the CCD must use ROMs or RAMs 
the manufacturer supplies. In addition, the compen- 
sation method is a simple replacement, which en- 
ables compensation only for a fixed defect Other de- s 
fects between individual CCD devices cannot be 
compensated for because they are not detected in the 
compensation method. 

Summary of the Invention to 

Particular enbodiments of the present invention 
provide a CCD-defect compensating method and ap- 
paratus for a camcorder in which defect data of an im- 
age generated due to the defect of a CCD Is detected 15 
by using the similarity of the image in processing the 
image of a target photographed by a digital camcor- 
der, and the data is optimally compensated for ac- 
cording to the kinds of the defect; to thereby restore 
the original image. ?* 20 

Other embodiments of the present invention pro- 
vide a CCD-defect compensating method and appa- 
ratus for a camcorder in which, without a ROM or 
RAM that stores the defect position of the CCD pre- 
viously, defects are detected and compensated for in- 23 
stantly, by comparing data preceding and behind the 
position of the CCD-defect, and which is capable of 
being employed to any kind of CCDs. 

According to a first aspect of the present inven- 
tion, there is provided a CCD-defect compensating 30 
apparatus for a camcorder comprising: a pixel delay 
for sequentially delaying one field of channel pixel 
data of a target which is sampled/held in color-sepa- 
rating pulses according to color phases to be thereby 
separated into respective channel signals, and gain- 35 
controlled to a predetermined level; a defect detecting 
portion for operating the second pixel data delayed by 
the pixel delay and a pixel two stages behind from the 
second pixel, operating the fifth pixel and a pixel two 
stages behind from the fifth pixel^and comparing the 40 
operated values with the reference level value to de- 
tect the presence or absence of a.defect; an averag- 
ing portion for, when a defect is created in nth pixel 
data delayed by the pixel delay, averaging pixels two 
stages preceding and behind the nth pixel having the 45 
defect to thereby obtain the data of the nth pixel hav- 
ing the defect; a defect compensating control signal 
generator for deciding the position of the defect ac- 
cording to the defect detection result of the defect de- 
tecting portion and generating a defect compensating 50 
control signal; and a defect compensating portion for 
selectively compensating only for the pixel data aver- 
aged in the averaging portion or the pixel data having 
the defect and delayed in the pixel delay, according 
to defect compensating control signals generated 55 
from the defect compensating control signal genera- 
tor and an externally input defect compensating con- 
trol signal, and outputting the compensated data with 



the original (externally input) pixel data. 

According to a second aspect of the present in- 
vention, there is provided a CCD-defect compensat- 
ing method for a camcorder comprising the steps of: 
sequentially delaying input pixel data; operating the 
values of pixels preceding and behind two stages 
from an nth pixel among pixels obtained by being de- 
layed in the pixel delaying step, and comparing the 
operated value with a reference level value to detect 
the presence or absence of a defect; averaging the 
pixel data two stages preceding and behind the nth 
pixel having the defect, when a defect is created in the 
nth pixel data delayed in the pixel delaying step, to 
thereby obtain the nth pixel data; deciding the posi- 
tion of the defect according to the result of the defect 
detecting step to thereby generate a defect compen- 
sating control signal; and selectively compensating 
only for the pixel data averaged in the averaging step 
or the pixel data having the defect and delayed in the 
pixel delaying step, according to defect compensating 
control signals generated from the defect compensat- 
ing control signal generating step and an externally 
input defect compensating control signal, and output- 
ting the compensated data with the original (extern- 
ally input) pixel data. 

Brief Description of the Attached Drawings 

Fig. 1 is a block diagram of a conventional defect 
compensating apparatus for a camcorder; 
Fig. 2 illustrates an image formed on a CCD and 
a defect created thereby, which is to explain the 
operation of Fig. 1 ; 

Figs. 3A, 3B and 3C are operation timing dia- 
grams for illustrating the process of compensat- 
ing for defect data in the conventional defect com- 
pensating apparatus of Fig. 1, Fig. 3Ashowing in- 
put data to the digital signal processor, Fig. 3B 
showing the signal waveform of compensation 
data of the defect compensating ROM, and Fig. 
3C being data restored according to the compen- 
sation data; 

Fig. 4 is a block diagram of a defect compensat- 
ing apparatus for a camcorder embodying the 
present invention; 

Fig. 5 Is a circuit diagram of the defect compen- 
sating apparatus for a camcorder embodying the 
present invention; and 

Fig. 6 is a diagram which illustrates the defect 
compensating control signal generator of Fig. 5 in 
more detail. 

Detailed Description of the Invention 

Hereinafter, a preferred embodiment of the pres- 
ent invention will be described below with reference 
to the attached drawings. 

Referring to Fig. 4, a defect compensating appa- 
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ratus can be seen to ^comprise a pixel delay 200 for 
sequentially delaying one field of channel pixel data 
of a target which is converted Into an electric signal 
through lens system 1 80 and CCD 1 90, sampled/held 
in color-separating pulses according to color phases s 
to be thereby separated into respective channel sig- 
nals through sample/hold & gain-controller 195, and 
gain-controlled to a predetermined level, a defect de- 
tecting portion 201 for deciding the second pixel data 
delayed by pixel delay 200 and pixel data behind two 10 
stages from the second pixel data, operating the fifth 
pixel and pixel data behind two stages from the fifth 
pixel data, and comparing the operated values with 
reference level value K to detect the presence or ab- 
sence of a defect, an averaging portion 203 for, when is 
a defect Is created in nth pixel data delayed by pixel 
delay 200, averaging pixels two stages preceding and 
behind the nth pixel having the defect, a defect com- 
pensating control signal generator 202 for operating 
the position of the defect according to the defect de- 20 
tection result of defect detecting portion 201 and gen- 
erating a defect compensating control signal, and a 
defect compensating portion 204 for selectively com- 
pensating only for the pixel data averaged in averag- 
ing portion 203 or the pixel data having the defect and 23 
delayed in pixel delay 200, and outputting the com- 
pensated data with the original (externally input) pixel 
data. 

Pixel delay 200 is constructed to serially connect 
first-eighth delays (200a-200h) for delaying the input 30 
pixel data DATA for a predetermined time, respective- 
ly, so that the final output is input to defect compen- 
sating portion 204. 

Defect detecting portion 201 comprises a first ad- 
der 201a for adding the pixel data delayed by second 35 
delay 200b of pixel delay 200 to the pixel data of third 
delay 200c which is behind two stages from second 
delay 200b, a second adder 201 b for adding the pixel 
data delayed by fifth delay 200e of pixel delay 200 to 
the pixel data of seventh delay 200g which is behind 40 
two stages from fifth delay 200e, first and second ab- 
solute value circuits 201c and 201 d for taking the ab- 
solute value of the results of first and second adders 
201a and 201b, and first and second comparators 
201 e and 201f for comparing the absolute values tak- 45 
en by first and second absolute value circuits 201c 
and 201 d with a reference level value K and output- 
ting the result to defect compensating control signal 
generator 202. 

As shown in Fig. 6, defect compensating control 50 
signal generator 202 has an OR gate 202a for logical- 
ly summing the result signals compared in first and 
second comparators 201 e and 2d If of defect detect- 
ing portion 201 and outputting the result as second 
defect compensating control signal CONT 2 . In this 55 
generator, the result signals compared in first and 
second comparators 201 e and 201 fare input directly 
to defect compensating portion 204 as first defect 



compensating control signals CONT 0 and CONT v 

Averaging portion 203 has a third adder 203a for 
adding the pixel data delayed in third delay 200c of 
pixel delay 200 to the pixel data delayed in seventh 
delay 200g, and a multiplier 203b for averaging the re- 
sult signal of third adder 203a and inputting the result 
to defect compensating portion 204. 

Defect compensating portion 204 comprises a 
first pixel selector 204a switched by first defect com- 
pensating control signals CONT 0 and CONTt of de- 
fect compensating control signal generator 202 and 
selectively outputting pixel data having no defect, the 
output pixel data of fourth and eighth delays 200d and 
200h of pixel delay 200, and an external input, a sec- 
ond pixel selector 204b switched by second defect 
compensating control signal CONT 2 of defect com- 
pensating control signal generator 202 and selective- 
ly outputting the output pixel data of first pixel selector 
204a and the output pixel data of sixth delay 200, and 
a third pixel selector 204c switched by third (extern- 
ally input) defect compensating control signal CONT 3 
and selectively outputting the pixel data delayed by 
first delay 200a and the pixel data selected by second 
pixel selector 204b to thereby output the final pixel 
data having the defect compensated for. 

First-eighth delays 200a-200h are made up of D 
flipflops. 

The operation and effect of the preferred embodi- 
ment will be described below with reference to Figs. 
4, 5 and 6. 

First, as shown in Fig. 4 and 5, when one field of 
channel pixel data of a target which is converted into 
an electric signal through lens system 180 and CCD 
190, sampled/held in color-separating pulses accord- 
ing to color phases to be thereby separated into re- 
spective channel signals through sample/hold & gain 
controller 195, and gain-controlled to a predeter- 
mined level, is input to pixel delay 200, pixel delay 200 
sequentially delays pixel data input in order. 

Specifically, given that pixel data DATA from 
sample/hold & gain controller 200 is output in the se- 
quence of n-3, n-2, n-1 , n, n+1 , n+2 and n+3 and input 
to pixel delay 200, first-eighth delays 200a-200h of 
pixel delay 200 sequentially delay the input pixel data 
and input them to defect compensating portion 204, 
averaging portion 203 and defect detecting portion 
201. 

Here, third adder 203a of averaging portion 203 
adds pixel data [D(n-2)+1] delayed in third delay 200c 
of pixel delay 200, to pixel data [D(n+2)+1] delayed in 
seven delay 200g which is behind four stages from 
the third delay. 

Pixel data [D(n+2)-D(n-2)] t the result added in 
third adder 203a of averaging portion 203, is aver- 
aged in multiplier 203b and input to fixed port d off irst 
pixel selector 204a of defect compensating portion 
204. 

First adder 201a of defect detecting portion 201 
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adds pixel data [D(n-3)+2] delayed in second delay 
200b of pixel delay 200, to pixel data [D(n-1)+2] de- 
layed in third delay 200c which is behind two stages 
from the second delay. 

The absolute value of pixel data [D(n-1)-D(n-3)] t s 
the result added in first adder 201a, is taken in first 
absolute value circuit 201c and input to non-inverting 
port + of first comparator 201 e. 

Second adder 201b of defect detecting portion 
201 adds pixel data [D(n-1)+2] delayed In fifth delay 10 
200e which is behind two stages from third delay 
200c of pixel delay 200, to pixel data [D(n+2)+1] de- 
layed in seventh delay 200g which is behind two sta- 
ges from the fifth delay. 

The absolute value of pixel data [D(n+3)-D(n+1)] 1 s 
output from second adder 201 b is^taken in second ab- 
solute value circuit 201d and input to non-inverting 
port + of second comparator 2011:. 

First and second comparators 20 1e and 201 f com- 
pare pixel data I D(n-1)-D(n-3)| and I D(n+3)-D(n+1)| 20 
of first and second absolute value circuits 201c and 
201 d input via the non-inverting port + and reference 
level value K inputto the non-inverting port-. If reference 
level value K is greater than the pixel data, that is, 
when there is no defect in nth pixel data, binary of 0, 25 
0 is output and input to defect compensating control 
signal generator 202. Absolute value pixel data 
|D(n-1)-D(n-3)| and |D(n+3)-D(n+1)| are greater 
than reference level value K, that is, when the nth pix- 
el data has a defect, binary of 1 , 1 is output 30 

When binary of 0, 0 is input from first and second 
comparators 201e and 201f, OR gate 202a of defect 
compensating control signal generator 202 logically 
sums them and outputs a low potential as second de- 
fect compensating control signal COIMT 2 so that mov- 35 
able port a of second pixel selector 204b of defect 
compensating portion 204 is switched to fixed port b. 
Defect compensating control signal generator 202 in- 
puts binary of 0, 0 of first and second comparators 
201 e and 201 f to selection ports S 0 and S, of first pix- 40 
el selector 204a of defect compensating portion 204 
as first defect compensating control signals CONT 0 
and CONTi. By doing so, movable port e of first pixel 
selector 204a does not select the pixel data input to 
fixed ports b,c and d but the external input fed to fixed as 
port a. 

When first defect compensating control signals 
CONT 0 and CONT1 of defect compensating control 
signal generator 202 is input to selection ports S 0 and 
S! of first pixel selector 204a as "0, 0," movable port so 
e is switched to fixed port a so that first pixel selector 
204a of defect compensating portion 204 selects the 
external input. If first defect compensating control 
signals CONT 0 and CON^ are input as "0, 1," mov- 
able port e is switched to fixed port b. If the signals 55 
are input as "1, 0,° movable port e is switched to fixed 
port c. If they are input as "1,1," movable port e is 
switched to fixed port d. 



When there is no defect, in second pixel selector 
204b of defect compensating portion 204, its movable 
port a is switched to fixed port b by the low potential 
of second defect compensating control signal CONT 2 
of defect compensating control signal generator 202 
so that the nth pixel data delayed by sixth delay 200f 
of pixel delay 200 is selected and input to fixed port 
c of third pixel selector 204c. 

Movable port a of third pixel selector 204c is 
switched to fixed port c by the high potential of extern- 
ally input third defect compensating control signal 
CONT3 so that the nth pixel data having no defect and 
selected by second pixel selector 204b is selected 
and output 

In case than there is a defect in the nth pixel data, 
when absolute value pixel data I D(n-1)-D(n-3) I and 
|D(n+3)-D(n+1)| of first and second comparators 
201e and 201f of defect detecting portion 201 are 
compared with reference level value K, if pixel data 
I D(n-1)-D(n-3) | taken by first absolute value circuit 
201c is smaller than reference level value K and pixel 
data | D(n+3)-D(n+1) | taken in second absolute val- 
ue circuit 201 d is greater than reference level value K, 
first comparator 201e outputs n 0" Second compara- 
tor 201f outputs B f and inputs it to OR gate 202a of 
defect compensating control signal generator 202. 

OR gate 202a of defect compensating control sig- 
nal generator 202 logically sums binary of 0, 1 input 
from first and second comparators 201e and 201f, 
and outputs a high potential as second defect com- 
pensating control signal CONT 2 so that movable port 
a of second pixel selector 204b of defect compensat- 
ing portion 204 is switched to fixed porta Defect com- 
pensating control signal generator 202 inputs binary 
of 0, 1 of the result compared in first and second com- 
parators 201e and 201f to selection ports S 0 and 
of defect compensating portion 204 as first defect 
compensating control signals CONT 0 and CONT 1a By 
doing so, movable port e of first pixel selector 204a 
of defect compensating portion 204 is switched to 
fixed port b. 

First pixel selector 204a of defect compensating 
portion 204 selects pixel data D(n+2) delayed in 
eighth delay 200h of pixel delay 200. This pixel data 
is input to fixed port c of third pixel selector 204c via 
second pixel selector 204b. 

Movable port a of third pixel selector 204c is 
switched to fixed port c by the high potential of extern- 
ally input third defect compensating control signal 
CONT 3 so that pixel data D(n+2) having the defect 
compensated and selected by second pixel selector 
204b is selected. If there is a defect in the nth pixel 
data, since pixel data greater than reference level val- 
ue k has no defect, pixel data D(n+2) behind two sta- 
ges from the nth pixel data is selected so that the data 
at the defect position is compensated for. 

According to the comparison result of reference 
level value K and pixel data I D(n-1)-D(n-3) | and 
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|D(n+3)-D(n+1)| of first and second comparators 
201e and 201f of defect detecting portion 201, if pixel 
data |D(n-1)-r3(n-3)| taken by first absolute value cir- 
cuit 201c is greater than reference level value K and 
pixel data |D(n+3)-D(n+1)| tak|n by second abso- 5 
lute value circuit 201 d is smaller than reference level 
value K, first comparator 201 e outputs n 1. n Second 
comparator 201 outputs "0" and inputs it to OR gate 
202a of defect compensating control signal generator 
202 and a decoder. 10 

OR gate 202a logically sums binary of 1 , 0 input 
from first and second comparators 201 e and 20 1 f and 
outputs the high potential as second defect compen- 
sating control signal CONT 2 so that movable port a of 
second pixel selector 204b of defect compensating is 
portion 204 is switched to fixed port c. Binary of "1, 
0" of the result compared in first and second compar- 
ators 201e and 201f is input to selection ports S 0 and 
S t of first pixel selector 204a of defect compensating 
portion 204 as first defect compensating control sig- 20 
nals CONTo and CONTt via defect compensating 
control signal generator 202. 

First pixel selector 204a switches movable port a 
to fixed port c by first defect compensating control 
signals CONT 0 and CONT,, that is, "1, 0," directly in- 23 
put from defect compensating control signal genera- 
tor 202. $ 

First pixel selector 204a of defect compensating 
portion 204 selects pixel data D(n*2) delayed in fourth 
delay 200d of pixel delay 200 and inputs it to fixed port 30 
c of third pixel selector 2-4c via second pixel selector 
204b. Here, movable port a of third pixel selector 204c 
Is switched to fixed port c by the high potential of ex- 
ternally input third defect compensating control signal 
CONT3 so that pixel data D(n-2) having the defect 35 
compensated and selected by second pixel selector 
204b is selected. 

If there is a defect in the nth pixel data, since pixel 
data smaller than reference level value k has no de- 
fect, pixel data D(n-2) preceding two stages from the 40 
nth pixel data is selected so that the data at the defect 
position is compensated for. 

According to the comparison result of first and 
second comparators 201e and 201f of defect detect- 
ing portion 201 , pixel data I D(n-1 )-D(n-3) I and I D(n- 45 
1 )-D(n-3) | both are greater than reference level value 
K, this means there is a defect in the two absolute val- 
ue pixel data. In this case, first and second compar- 
ators 201e and 201f output "1, *\>f which are input to 
defect compensating control sigr/al generator 202. so 

As stated above, OR gate 202a of defect compen- 
sating control signal generator 202 logically sums bi- 
nary of 1, 1 input from first and second comparators 
201 e and 201f and outputs the high potential as sec- 
ond defect compensating control signal CONT 2 so 55 
that movable port a of second pixel selector 204b of 
defect compensating portion 204 is switched to fixed 
port c. Defect compensating control signal generator 



202 inputs binary of "1 , 1 0 input from first and second 
comparators 201e and 201f to selection ports S 0 and 
Si of first pixel selector 204a of defect compensating 
portion 204 as first defect compensating control sig- 
nals CONTq and CONT,. This switches movable port 
e of first pixel selector 204a to fixed port d. 

First pixel selector 204a of defect compensating 
portion 204 selects pixel data averaged to 
[D((n+2)+D(n-2)]/2 in averaging portion 203 and in- 
puts it to fixed port c of third pixel selector 204c via 
second pixel selector 204b.! 

Movable port a of third pixel selector 204c is 
switched to fixed port c by the high potential of extern- 
ally input third defect compensating control signal 
CONT3 so that pixel data [D(n+2)+D(n-2))/2 having 
the defect compensated and selected by second pixel 
selector 204b is selected and output. 

The averaged result is that compensated for with 
the average of the (n+2)th and (n-2)th pixel data hav- 
ing no defect, instead of the nth pixel data having a 
defect 

In the CCD data, nth data and n+2 and n-2 data 
preceding or behind two stages are the same color fil- 
ter outputs so that neighboring images have a small 
difference in level. 

I D(n-1)-D(n-3) I is obtained from this level differ- 
ence, if this value is greater than reference level value 
K, there is a large difference due to the defect. 

In other words, levels between neighboring im- 
ages are compared in the three aforementioned 
forms so that the presence of defect can be detected 
without a ROM or RAM on a signal flow. Between pix- 
els having absolute values I D(n-1)-D(n-3) | and 
I D(n+3)-D(n+1) I , the pixel data greater than refer- 
ence level value K is differeritfrom the original image. 
Therefore, the pixel data smaller than reference level 
value K is selected and output for compensation. 

If pixel data having absolute values I D(n-1)-D(n- 
3) | and |D(n+3)-D(n+1)| are smaller or greater than 
reference level value K, the two values are averaged. 
This restores the closest data to the original image. 

As described above, without the ROM or RAM 
that previously stores the defect position of the CCD, 
the described embodiment directly detects defects of 
data at once. Therefore, the described embodiment 
can be employed to any kinds of CCD, Increasing 
compensation capability. In addition, in this embodi- 
ment, detecting the defect is performed not by simple 
compensation but by comparing (n+2)th and (n-2)th 
pixel data, improving the restoration of the original im- 
age In accordance with the kinds of defect. 



Claims 

1. CCD-defect compensating method for a camcor- 
der comprising the steps of: 

sequentially delaying input pixel data; 
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operating the values of pixels preceding 
and behind two stages from an nth pixel among 
pixels obtained by being delayed in said pixel de- 
laying step, and comparing the operated value 
with a reference level value to detect the pres- s 
ence or absence of a defect 

averaging the pixel data two stages pre- 
ceding and behind the nth pixel having the defect, 
when a defect is created in the nth pixel data de- 
layed in said pixel delaying step, to thereby obtain 10 
the nth pixel data; 

deciding the position of the defect accord- 
ing to the result of said defect detecting step to 
thereby generate a defect compensating control 
signal; and [i 75 

selectively compensating only for the pixel 
data averaged in said averaging step or the pixel 
data having the defect and delayed in said pixel 
delaying step, according to defect compensating 
control signals generated from said defect com- 20 
pensating control signal generating step and an 
externally input defect compensating control sig- 
nal, and outputting the compensated data with 
the original (externally input) pixel data. 

23 

A CCD-defect compensating method for a cam- 
corder as claimed in claim 1, wherein in said pixel 
delaying step, serially input pixels are delayed se- 
quentially for respective pixels with respect to 
one field of pixels. 30 

A CCD-defect compensating method for a cam- 
corder as claimed in claim 1, wherein said aver- 
aging step comprises the steps of: 

adding the third pixel obtained in said pixel 35 
delaying step to a pixel four stages behind the pix- 
el; and K 

averaging the added pixels. 

A CCD-defect compensating' method for a cam- 40 
corder as claimed in claim 3, wherein, if the value 
of the nth pixel is greater than the reference level 
value, the defect of the nth pixel is compensated 
for by averaging the (n-2)th and (n+2) pixels two 
stages preceding and behind the nth pixel. 45 

A CCD-defect compensating method for a cam- 
corder as claimed in claim 1, wherein said defect 
detecting step comprises the steps: 

operating the second pixel obtained in said so 
pixel delaying step and the pixel two stages be- 
hind the second pixel; 

taking the absolute value of the result of 
the operated pixel; and 

comparing the absolute value of the pixel 55 
with the reference level value to thereby detect 
the presence of the defect and generate a binary 
number according to the result. 



6. A CCD-defect compensating method for a cam- 
corder as claimed in claim 1 , wherein in said de- 
fect compensating control signal generating step, 
the binary numbers obtained in said defect de- 
tecting step are logically summed to output a sec- 
ond defect compensating control signal, and the 
binary numbers output in said defect detecting 
step are output directly as first defect compensat- 
ing control signals. 

7. A CCD-defect compensating method for a cam- 
corder as claimed in claim 1 , wherein said defect 
compensating step comprises the steps of: 

being switched by said first defect com- 
pensating control signals in said defect compen- 
sating control signal generating step and selec- 
tively outputting an external input, fourth and 
eighth pixel data obtained in said pixel delaying 
step, and a pixel having the defect compensated 
in said averaging step; 

being switched by said second defect 
compensating control signal in said defect com- 
pensating control signal generating step and se- 
lectively outputting the output pixel data of said 
first pixel selecting step and the sixth pixel ob- 
tained from said pixel delaying step; and 

being switched by said third (externally in- 
put) defect compensating control signal and se- 
lecting the first pixel obtained in said pixel delay- 
ing step or the output pixel of said second pixel 
selecting step to thereby output the final pixel 
data having the defect compensated for. 

8. A CCD-defect compensating method for a cam- 
corder as claimed in claim 1 , wherein in said de- 
fect compensating step, of pixels having absolute 
values |D(n-1)-D(n-3)| and I D(n+3)-D(n+1) I , 
the pixel smaller than the reference level value is 
selected and compensated for. 

9. A CCD-defect compensating method for a cam- 
corder as claimed in claim 8, wherein if pixel data 
having said absolute values |D(n-1)-D(n-3)| and 
I D(n+3)-D(n+1) I are greater or smaller than the 
reference level value, a M value in which the two 
values are averaged is selected and compensat- 
ed for. 

10. A CCD-defect compensating apparatus for a 
camcorder comprising: 

a pixel delay for sequentially delaying one 
field of channel pixel data of a target which is 
sampled/held in color-separating pulses accord- 
ing to color phases to be thereby separated into 
respective channel signals, and gain-controlled 
to a predetermined level; 

a defect detecting portion for operating the 
second pixel data delayed by said pixel delay and 
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a pixel two stages behind from the second pixel, 
operating the fifth pixel and 'a pixel two stages 
behind from the fifth pixel, and comparing the op- 
erated values with the reference level value to de- 
tect the presence or absence of a defect; s 

an averaging portion for, when a defect is 
created in nth pixel data delayed by said pixel de- 
lay, averaging pixels two stages preceding and 
behind the nth pixel having the defect to thereby 
obtain the data of the nth pixel having the defect; 10 

a defect compensating control signal gen- 
erator for deciding the position of the defect ac- 
cording to the defect detection result of said de- 
fect detecting portion and generating a defect 
compensating control signal; and 15 

a defect compensating portion for selec- 
tively compensating only for the pixel data aver- 
aged in said averaging portion or the pixel data 
having the defect and delayed in said pixel delay, 
according to defect compensating control signals 20 
generated from said defect compensating control 
signal generator and an externally input defect 
compensating control signal, and outputting the 
compensated data with the original (externally in- 
put) pixel data. -* : 25 

11. A CCD-defect compensating apparatus for a 
camcorder as claimed in claim 10, wherein said 
pixel delay is constructed to serially connect de- 
lays for delaying input pixel data for a predeter- 30 
mined time, respectively, corresponding to at 
feast one field of pixels. 

12. A CCD-defect compensating apparatus for a 
camcorder as claimed in claim 10, wherein said 35 
defect detecting portion comprises: 

a first adder for operating the second pixel 
data delayed by said defect detecting portion and 
pixel data two stages behind the second pixel; 

a second adder for operating the fifth pixel 40 
data delayed by said pixel delay and pixel data 
two stages behind the fifth pixel; 

first and second absolute value circuits for 
taking the absolute value of the results of said 
first and second adders; and 45 

first and second comparators for compar- 
ing the result of said first arid second absolute 
value circuits with the reference level value to 
thereby detect the presence 'of the defect and 
generate binary numbers according to the result. so 

13. A CCD-defect compensating apparatus for a 
camcorder as claimed in claim 10, wherein said 
defect compensating control signal generator 
logically sums the binary numbers output from 55 
said first and second comparators of said defect 
detecting portion via a logic device to thereby out- 
put the result as a second defect compensating 



control signal, and outputting the binary numbers 
output from said first and second comparators di- 
rectly as first defect compensating control sig- 
nals. 

14. A CCD-defect compensating apparatus for a 
camcorder as claimed in claim 10, wherein said 
averaging portion comprises: 

a third adder foradding the third pixel ob- 
tained in said pixel delay to a pixel four stages be- 
hind the pixel; and 

averaging the added pixels. 

15. A CCD-defect compensating apparatus for a 
camcorder as claimed. in claim 10, wherein said 
defect compensating portion comprises: 

a first pixel selector switched by said first 
defect compensating control signals of said de- 
fect compensating control signal generator and 
selectively outputting an external input, fourth 
and eighth pixel data obtained in said pixel delay, 
and a pixel having the defect compensated in said 
averaging portion; 

a second pixel selector switched by said 
second defect compensating control signal of 
said defect compensating control signal genera- 
tor and selectively outputting the output pixel 
data of said first pixel selector and the sixth pixel 
obtained from said pixel delay; and 

a third pixel selector switched by said third 
(externally input) defect compensating control 
signal and selecting the first pixel obtained in said 
pixel delay or the output pixel of said second pixel 
selector to thereby output the final pixel data hav- 
ing the defect compensated for. 

16. A CCD-defect compensating apparatus for a 
camcorder as claimed in claim 11, wherein said 
delay is a D flipflop for delaying one pixel. 

17. A CCD-defect compensating apparatus for a 
camcorder as claimed in claim 13, wherein said 
logic device is an OR gate. 



8 



EP 0 685 964 A1 



100 



101^ 

ught HinH Icd 
-*V7 L4 — 



F I G.3A 
prior art 

F I G.3B 
prior art 



prior art 



F I G.l 
prior art 



102 

-4- 



104 



SAMPLE/HOLD* 
GAIN CONTROLLER 



i DIGITAL 
1 SIGNAL 
| PROCESSOR 








I " 

1 ! 

i 




DEFECT 


^-103 


COMPENSATING" 




ROM 





• OUTPUT 



F I G.2 
prior art 




DEFECT 





0ATA1 )( 


DATA2 X DEFECT X DATA3 


\ 0ATA4 










i 
I 












1 
1 








f 


^RESTORED DATA. 


I L. 

J 




X 


0ATA1 )( 


0ATA2 \ 


DATA2 )( DATA3 ^ DATA3 


]( DATA4 



9 



EP 0 685 964 A1 




10 



EP 0 685 964 A1 




EP 0 685 964 A1 



F I G.6 



FROM 2nd COMPARATOR o 



FROM 1st COMPARATOR O 




CONT2 



C0NT1 



CONTO 



12 



EP0 685 964 A1 



European Potent 
Office 



EUROPEAN SEARCH REPORT 



AppHcatian Number 

EP 95 30 3779 



Category 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document with tadication, where appropriate, 
of relevant pa 



Relevant 
to daim 



CLASSIFICATION OF THK 
APPLICATION (IntCLo) 



US-A-4 701 784 (MATSUOKA ET AL.) 

* column 1, line 5 - column 2, line 25 * 

* column 5, line 66 - column 9, line 19 * 

US-A-4 253 120 (LEVINE) 

* column 1, line 5 - column 2, line 15 * 

* column 6, line 11 - column 9, line 27 * 

US-A-4 517 600 (REITMEIER) 

* column 4, line 53 - column 5, line 6 * 



1-5, 
8-12,14 



1.10,16 



6,13,17 



H04N5/217 



TECHNICAL FIELDS 
SEARCHED QatCU) 



K04N 



The 



present search report has been drawn up for all dmm 



THE HAGUE 



15 September 1995 



De Dieuleveult, A 



CATEGORY OF CITED DOCUMENTS 

X : pxrticalariy rdtvut If taken alone 

Y : parthalirly retevut If oomMaad with another 

document of the iamt c&ttgory 
A : tarhaologjcai background • 
O : Doo-mittcn disclosure .c* 
P : Intermediate document q* 



T t theory or prindple underlying tb« Invention 
E : earlier patent Jocutnent, bet pabUt bed on, or 

after the filing data 
D : docamcot dtad la tba application 
L : document dt td for otber rauons 

* ! ^f^" r °* th * BMM P* ,,nt fasalfy, comspond'aig" 



13 



